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/ BSTRACT 


Iapacc  dispersion  data,  in  tabular  and 
graphic  fora,  are  presented  for  lc2  Aerobees, 
78  Atneras,  115  Sike  boosted  rockets  Oiike 
Apache,  Sike  Hydac,  Slice  Apache  Sicap,  Nike 
Ojuo,  Hike  Javelin)  anc  249  AKCaS  launched 
froa  White  Sands  Missile  P.asge,  Sew  Mexico 
or  the  Utah  Launch  Coaplex,  Green  River, Utah 
during  1965-69-  The  sean  aiss  for  the 
Aerobee  launches  is  9.6  statute  ailes,  for 
the  Athena  12.3,  for  all  Sice  configurations 
12.1,  and  for  the  ARCAS  6.9. 
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INTRODUCTION 


The  statistical  scatter  of  the  actual  impact  points  about 
the  predicted  impact  point  of  an  uneuided  rocket  is  the  rocket's 
impact  dispersion. 

The  causes  of  rocket  impact  dispersion  can  be  divided  into 
five  (5)  basic  categories:  1)  variations  in  atmospheric  compon¬ 
ents,  2)  variations  in  rocket  components,  3)  rocket  misalign¬ 
ments,  4)  launcher  misalignments,  and  5)  factors  which  do  not 
vary  but  are  not  precisely  evaluated  or  are  unaccounted  for. 

Before  an  unguided  rocket  is  flight-tested,  a  theoretical 
dispersion  studv  is  usuallv  performed  to  determine  an  estimate 
of  its  dispersion.  This  analysis  can  be  made  using  a  traject¬ 
ory  simulation  program  in  a  high-speed  computer.  The  best  esti¬ 
mates  available  of  the  perturbing  factors  can  be  put  in  the  pro¬ 
gram  and  the  impact  points  can  be  compared  with  the  nominal  im¬ 
pact  point.  When  this  procedure  is  used,  it  is  ordinarily  as¬ 
sumed  that  the  perturbing  factors  act  independently. 

This  report  presents  the  actual  impact  dispersion  of 
Athena  (2nd  stage),  Aerobee-150,  ARCAS,  and  Nike-boosted  rockets 
fired  at  White  Sands  Missile  Range,  New  Mexico  (WSMR) .  No 
attempt  is  made  to  isolate  the  various  causes  of  dispersion. 

The  actual  Impact  points  were  taken  from  surveys  when  avail¬ 
able.  Elsewhere,  radar  or  SOTIM*  impact  data  were  used. 

A  brief  description  of  each  rocket  precedes  the  graphical 
and  tabular  presentation  of  its  impact  dispersion. 

This  information  should  be  helpful  for  range  planning  and 
safety  considerations. 


*  Sonic  Observation  of  Trajectory  and  Impact  of  Missiles. 
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ATHENA 


The  Athena  is  a  multi-staged,  fin-stabilized  rocket  fired 
from  a  zero-length  launcher  at  Green  River,  Utah  to  impact  on 
WSMR.  The  first  two  stages  are  unguided  and  require  impact  pre¬ 
dictions.  Since  the  second  stage  is  most  wind  sensitive,  its 
impact  dispersion  is  presented. 

A  meteorological  real-time  system  (1-3)  in  which  wind  data 
from  the  launch  site  are  transmitted  over  commercial  data  lines 
to  a  high-speed  computer  at  WSMR  is  used  for  these  firings.  The 
computer  reduces  the  wind  data,  applies  it  to  a  trajectory 
simulation  (4),  and  selects  launcher  settings  using  iterative 
techniques . 

The  peak  altitude  for  the  2nd  stage  of  the  Athena  is  ap¬ 
proximately  170  statute  miles  MSL  and  its  nominal  impact  range 
is  approximately  455  statute  miles. 


ATHENA  (SECOND  STAGE)  DISPERSION 
WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 
1966-69 
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Athena  launches  were  excluded  from  this  dispersion  analysis 
9  June  1966  -  unknown  impact 
9  February  1967  -  second  stage  malfunction 


AEROBEE  -  150 


The  Aerobee-150  is  a  slow  acceleration,  liquid  propellant, 
fin-stabilized  rocket  used  to  carry  payloads  from  150  to  500 
pounds  to  altitudes  from  75  to  190  miles  MSL  when  launched  at 
WSMR  (4,000  feet  MSL).  A  solid  propellant  booster  is  used  to 
increase  the  rocket's  exit  velocity  from  a  150  foot  tower. 

The  nominal  rocket  impact  range  is  50  statute  miles,  al¬ 
though  this  may  vary,  depending  on  the  wind  situation  and 
project  requirements. 

The  wind -weigh ting  technique  is  used  for  Aerobee-150 
impact  predictions  at  WSMR. 
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CUMULATIVE  RELATIVE  FREQUENCY  DISTRIBUTION  OF  AEROBEE  ISO 
IMPACT  MISS  DISTANCES  [182  CASES] 

WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 
196S-69 
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SS  DISTANCE  (STATUTE  MILES) 


ARCAS 


The  ARCAS  is  an  end-burnine,  slow  acceleration,  fin- 
stabilized,  aeteorological  rocket  used  to  carrv  a  6.5  pound 
payload  to  anproxisatelv  45  nilcs  MSI.. 

A  gas-generator  is  used  to  increase  the  exit  velocity  of 
the  rocket  fro®  an  18  foot  launch  tube. 

The  nominal  rocket  ^apact  range  is  approximately  35 
statute  niles  at  VS MR. 

The  vind-veighting  technique  is  used  for  ARCAS  impact 
predictions  at  VSy  . 
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ARC AS  (GAS  GENERATED)  DISPERSION 
WHITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 
1967-68 


i 


The  following  ARCAS  launches  were  excluded  front  this  dispersion  analysis: 

1967  4  malfunctions  6  unknown  Impacts 

1968  17  malfunctions  8  unknown  Impacts 


XIKE  -  BOOSTED  ROCKETS 


The  Xike-boosted  rockets  were  combined  in  this  analysis 
since  they  all  shoved  similar  impact  dispersion  characteristics. 

Each  Xike-boosted  rocket  utilizes  a  Nike  M-5  booster 
which  gives  the  second  stage  an  initial  impulse  so  that  it 
coasts  to  an  altitude  of  from  35,000  to  50,000  feet  MSL  prior 
to  second-stage  ignition. 

the  second-stage  motors  are,  in  order  of  higher  perfor¬ 
mance:  Hydac,  Javelin,  Apache,  and  Cajun. 

The  Xike-Hydac  carries  a  220  pound  payload  to  approxi¬ 
mately  135  ailes  HSL;  the  Xike-Javelin  carries  a  150  pound 
payload  to  approximately  120  miles  MSL;  the  Mike-Apache  carries 
a  70  pound  payload  to  approximately  135  ailes  MSL;  and  the 
Xike-Cajun  carries  a  70  pound  payload  to  approximately 
95  miles  MSL. 

Although  all  Xike-boosted  rockets  were  combined  for  the 
overall  dispersion  analysis,  a  table  showing  impact  data  for 
the  individual  firings  follovs  the  dispersion  analysis. 

The  nominal  inpact  range  for  Xike-boosted  rockets  at 
WSMR  varies  from  50  to  70  statute  miles. 

The  wind-veighting  technique  is  used  for  impact  predic¬ 
tions  of  Xike-boosted  rockets  fired  at  WbMR. 


CUMULATIVE  RELATIVE  FREQUENCY 
DISTRIBUTION  OF  NIKE  BOOSTED  ROCKET* 
IMPACT  MISS  DISTANCES  [llS  CASES 
HITE  SANDS  MISSILE  RANGE,  NEW  MEXICO 
1966-69 


MISS  DISTANCE  (STATUTE  MILES) 


NIKE  APACHE 
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Impact  dispersion  data,  in  tabular  and 
graphic  form,  are  presented  for  182  Aerobees, 
78  Athenas,  115  Nike-boosted  rockets  (Nike 
Apache,  Nike  Hydac,  Nike  Apache  Nlcap,  Nike 
Cajun,  Nike  Javelin)  and  249  ARCAS  launched 
from  White  Sands  Missile  Range,  New  Mexico  or 
the  Utah  Launch  Complex,  Green  River,  Utah 
during  1965-69.  The  mean  miss  for  the 
Aerobee  launches  is  9.6  statute  miles,  for 
the  Athena  12.3,  for  all  Nike  configurations 
12.1,  and  for  the  ARCAS  6.9. 
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